Large neutrino telescopes can measure the neutrinonucleon cross-section by studying neutrino absorption in the Earth [1, 2] . At high energies, this cross-section is sensitive to new physics. In particular, if there are additional rolled-up dimensions, then the cross-section will increase sharply at an energy corresponding to the inverse size of the extra dimension(s). Figure 1 shows the neutrino-nucleon cross-sections calculated for the Standard Model, plus several models with additional dimensions [3] . Other types of new physics can produce similar effects. For example, the presence of leptoquarks could produce a similar increase in the cross-section [4] .
Large neutrino telescopes can measure the neutrinonucleon cross-section by studying neutrino absorption in the Earth [1, 2] . At high energies, this cross-section is sensitive to new physics. In particular, if there are additional rolled-up dimensions, then the cross-section will increase sharply at an energy corresponding to the inverse size of the extra dimension(s). Figure 1 shows the neutrino-nucleon cross-sections calculated for the Standard Model, plus several models with additional dimensions [3] . Other types of new physics can produce similar effects. For example, the presence of leptoquarks could produce a similar increase in the cross-section [4] . Neutrino absorption becomes an effective technique for measuring the cross-section at neutrino energies above about 50 TeV, the energy at which absorption (assuming the Standard Model cross-sections) begins to reduce the flux of vertically upward-going neutrinos, altering the zenith angle distribution. Figure 2 shows the expected zenith angle distribution for neutrinos with energies between 10 13 and 10 21 eV. Lower energy neutrinos can be used as a normalization, to check the angular acceptance of the detector, and to calibrate for the small zenith angle dependence in the atmospheric neutrino flux.
At neutrino energies much above 10 17 eV, the crosssections depend significantly on parton distributions at Bjorken−x and Q 2 values beyond the reach of HERA data, so extrapolations are required to predict the crosssections. LHC data can be used to contrain the parton distributions, but, even at current experiments like IceCube, the neutrino energies are 100 times higher than are accessible at accelerators. So, suprises are certainly possible, especially for neutrino-philic new physics.
Two classes of analyses are foreseen. In the short term, IceCube [6] and proposed Km3Net [7] optical Cherenkov detectors can study the absorption of atmospheric neutrinos. These are a well understood source; the difficulty is that the flux drops rapidly with energy, and so adequate statistics are only available in a fairly narrow energy range (perhaps up to 100 TeV). If the flux of prompt neutrinos is high enough, they may enable the range to be extended slightly. These analyses are also somewhat sensitive to the composition of the Earth's core [5] . However, the core composition is already fairly well known, and a very large data set is needed to compete with the geophysical measurements. The current core uncertainties are less important to this analysis as the neutrino cross-section uncertainties.
In the longer term, the proposed ARA [8] and ARI-ANNA [9] radio Cherenkov detectors may measure the neutrino flux at much higher energies, above 10 17 eV. These detectors observe the radio pulse from the electromagnetic and hadronic showers produced by neutrino interactions in Antarctic ice. They rely on astrophysical neutrinos for the measurement. Rate calculations are based on Greissen-Zatsepin-Kumino (GZK) neutrinos, produced when cosmic microwave background radiation photons excite cosmic-ray protons with energies above 4 × 10 19 eV to a ∆ + resonance. The flux should peak around 10 19 eV [10] . This flux is well calculated and should be present as long as these high energy cosmicrays are protons. For heavier nuclei, the energy per nucleon is lower, and the neutrino production is much lower.
At these energies, for even the Standard Model crosssections, the Earth is almost completely opaque to neutrinos, so the cross-section measurement relies on the observation of neutrinos near the horizon. few degrees below the horizon, so this measurement requires good angular resolution. ARA simulations predict a mean resolution of about 6
• [8] , while ARIANNA simulations give a mean zenith angle resolution of 2.9
• , with a similar azimuthal resolution. Both experiments expect to observe of order 10 events per year with a full detector (37 ARA stations, 900 ARIANNA stations). The GZK neutrino energy spectrum extends up to about 10 19 eV, corresponding to a ν-nucleon center-of-mass energy of 140 TeV.
Because these analyses measure neutrino disappearance, they cannot easily differentiate between the charged and neutral current cross-sections; in the latter case, the neutrino survives, but at a lower energy. So, the analyses must make some assumptions about the relative crosssections; one can assume that the two cross-sections scale linearly from the standard-model assumption.
CERN's Large Hadron Collider (LHC) can make similar measurements, at, by 2015, proton-proton center of mass energies up to 14 TeV, about 1/10 the ν-nucleon energy accessible with GZK neutrinos. The LHC will have a much higher luminosity, so, for slowly rising crosssections, will have higher sensitivity. However, for scenarios where the cross-section rises rapidly, or for neutrinophilic new physics, UHE neutrinos may be more sensitive.
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